Characterization of the murine C3a receptor enhancer-promoter: expression control by an activator protein 1 sequence and an Ets-like site.
The complement anaphylatoxins, C3a and C5a, exert their effects by binding to their respective receptors. A number of studies have implicated these proteins in human disease, yet little is known about anaphylatoxin receptor gene regulation. In this report, we demonstrate that most of the regulatory functions in the murine C3aR gene lie within 50 bp of the transcription start site. This region is critical for macrophage expression but does not have activity in a non-expressing melanoma cell line. Within this small region are putative consensus binding sites for AP-1, NF-kappaB, Ets, and GATA transcription factors. Lack of a corresponding NF-kappaB site in the human sequence and lack of DNA binding activity in macrophage nuclear extracts suggests that the NF-kappaB site is nonfunctional. Luciferase data demonstrate that the GATA site functions as a negative regulatory element in RAW 264.7 macrophages. The AP-1 and Ets sites are critical for C3aR reporter gene expression, such that when each is mutated, a significant loss of activity is observed. Furthermore, we demonstrate that these sequences cooperate to mediate both basal and LPS-induced expression of C3aR. Interestingly, EMSA analyses demonstrate that the AP-1 site binds to c-Jun, and in vivo footprinting shows a typical footprint in this site, but the Ets site does not have a "typical" Ets footprint and does not bind to Ets-1/2 proteins in RAW 264.7 extracts. These data suggest that, although the control region for C3aR is small, interaction of several transcription factors can lead to complex patterns of gene regulation.